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Abstract Purpose – This paper presents a knowledge transfer method which 
capitalises on both research and teaching dimensions of academic work. It also 
proposes a framework for evaluating the impact of such a method on the involved 
stakeholders.  
Design/methodology/approach – The case study outlines and evaluates the six stage 
process of addressing a business-driven problem through translating it into a research 
question addressable by students in their learning context. The stakeholders involved 
in this process are a) an academic who is also the process coordinator, b) her students 
who are involved in a Master by Research programme, and c) a small size enterprise 
(SME).  
Findings – This approach to knowledge transfer offers clear benefits for all its 
stakeholders. It provides the company with research solutions that can be used to 
improve the profitability and increase the company competence base. The academic 
benefits from leading students’ research and enabling a better teaching/learning 
process, while students benefit from learning by doing which involves applying 
research knowledge and skills in an industrial project. Apart form these benefits the 
paper also highlights the lessons learned and the understanding gained into how this 
approach can be successfully replicated. 
Research limitations/implications – The case study approach undertaken for this 
exploratory research cannot ensure the generalisation of the study findings.  
Originality/value – Traditionally, knowledge transfer has exploited the research 
component of academic work while neglecting the potential of its teaching 
component. By exploring the synergy between research and teaching, the proposed 
method not only enables research knowledge transfer but it also leads to better quality 
of the teaching process.  
Keywords: knowledge transfer, small and medium-sized enterprises, student 
assignment, research. 




Studies have shown that knowledge transfer from higher education to business is 
highly beneficial because it leads to innovation and regional development [7][13][19]. 
Unfortunately this is a often a challenging process since universities and business are 
different institutions, both in terms of the rationale for and ways in which they 
generate knowledge. While higher education institutions are focused on scientific 
research and discovery, companies are interested in applying knowledge to specific 
problems for increased profitability [23].  
From these different motivations originates the tensions characterising the traditional 
dialog between researchers and practitioners. In order to address these tensions and 
reconcile divergent perspectives for mutually beneficial collaboration, one has to 
explore the context that can facilitate knowledge transfer from academia to industry. 
As Brown and Duguid [8] indicated, university is at its most effective when it 
conducts research that the companies are unable or unwilling to undertake. 
Traditionally academic-industry links have emerged through spin-outs from 
universities, or contracted research performed by universities on behalf of the 
industry. Usually these demand either considerable amount of time that the academics 
have to buy to perform the research themselves, or to prepare grant applications to 
ensure funding for employing research assistants. Given this high financial cost, it is 
surprising that the teaching component of the academics’ work is seldom included in 
these forms of knowledge transfer. The only exception is the consultancy assignment 
[21], or work-based learning [10], but in this case, the research component is usually 
ignored.  
We present a method of knowledge transfer which exploits the synergy between 
research and teaching as fundamental domains of academic work. It takes the form of 
a student assignment with the added value of the research component. Besides being 
driven by a business problem, the assignment is chosen and formulated so that it also 
addresses a valid research question. It is this research question and the research 
methodology employed for tackling it which contributes to the originality of the 
proposed path of knowledge transfer. This method is consistent with the view that 
research ethics are better guarded when researcher has full control over the research 
process and outcomes, rather than being paid by a research consumer [21].   
The following section introduces several theories from business management 
literature that can be used to explain the basis of cooperative partnership between 
academia and industry. The subsequent section presents the case study where the 
stakeholders are introduced and the process of knowledge transfer is further detailed. 
This is followed by the stakeholders’ evaluation of the process itself, together with a 




Theories explaining strategic alliances 
Collaborations between academia and industry that support knowledge transfer can be 
described in terms of strategic alliances. These represent enduring co-operative 
arrangements between organisations which employ resources for the joint 
accomplishment of individual goals of each organisation [5]. Alliances are based on 
reciprocity, with objectives based on each partner’s agreement, commitment and 
resources. Three of the theories developed in business management literature are 
introduced below (for an excellent review see [5]). These theories have been selected 
because they can inform the conceptual underpinning of our proposed method of 
knowledge transfer. 
 
Economic Theory  
Based on both mainstream and transaction cost economics this theory considers the 
involvement of a company in strategic alliances as being driven by increased 
efficiency that cannot be attained through the company own resources. Such a theory 
emphasises the economic rationales for partnerships while discounting any other 
motivation found in practice [9][14]. 
 
Learning Theory  
According to this theory, companies engage in strategic alliances to learn and expand 
their knowledge and competence base [17][18]. In this context, the distinction 
between procedural knowledge and declarative knowledge that has long been 
acknowledged in many theories of learning and cognition [1][2][23] becomes 
relevant. Through offering a descriptive representation of knowledge, declarative 
knowledge expresses facts [25]. In opposition, procedural knowledge cannot be easily 
accessed and verbalised. It forms part of a mental model which enables task execution 
because of the technical skills capturing the “knowing-how”[3]. For these reasons, 
procedural knowledge needs to be internally developed and strategic alliances with 
partners that can assist in this process, play an important role in knowledge transfer. 
This theoretical perspective does not consider the costs associated with organisational 
learning and knowledge transfer.  
 
Social Network Theory  
This theory accounts for the rich social context that favour social alliances by 
promoting the idea that alliances are driven by the social networks of prior 
relationships, as opposed to company’s independent search for alliance partners 
[6][16]. Such prior relationships provide a rich base of knowledge regarding potential 
partners’ competencies, matching interests as well as ability to work together. The 
network enables its members’ access to the so-called social capital representing the 
resources that a company can draw from alliance relationships.   
These theories apply differently to each members of the academia-industry 
partnership. Since this relationship is initiated to address (through research) the 
company’s specific problems, at face value, the company is at the receiving end, 
while the academic partner - at the giving end. Through the solutions researched and 
proposed by the academic partner, the company hopes to enlarge its competence base 
and more importantly, increase its efficiency. The academic partner can exploit the 
partnership through performing applied research that can be further disseminated and 
through improving the quality of teaching process. Given the strong ties required by 
such collaboration, both partners should belong to the same social network.  
Other factors supporting successful collaborations between academic and industrial 
partners through the proposed method of knowledge transfer, are summarised below. 
Given the different mind-sets that academic and industry partner bring into the 
collaboration, there is an increased need for perspective taking, as a recognition of 
differences between knowledge, values, assumptions and beliefs [20]. This indicates 
that practitioners will incorporate research findings only if they are relevant and 
interpretable by the business community. This requires both parts to broaden their 
perspective: researchers should be able to interpret and communicate their findings so 
that they are meaningful to practitioners, who in turn should be able to support 
research, as well as understand and apply research findings. A theoretical framework 
that supports the understanding of multiple perspectives is stakeholder theory [12]. 
According to this, participants in the collaboration for knowledge transfer need to be 
aware of each other’s goals and able to negotiate their understanding and desired 
outcomes [19]. Perspective taking requires specific context which brings together all 
the partners involved in collaboration. In such joint interpretative forums [20], the 
meaning is shared and negotiated, while learning is facilitated through opportunities 
for reflections [4].  
The following section describes the proposed method for knowledge transfer, i.e.  
addressing a business problem through student assignment, as well as highlighting the 




The case study presents a partnership between the Computing Department and the 
company Escendency both located in InfoLab21 at Lancaster University. This 
collaboration was facilitated by the Knowledge Business Centre (KBC), an 
experienced enabler for academic-industrial collaboration.  
 
SME 
Escendency is a recently formed company developing a web-based performance 
improvement system to enable public sector organisations to measure strategic 
performance, and make sustainable progress towards their common vision. For this, 
client organisations are required to identify their vision. Such high level objective will 
be iteratively broken down in lower level objectives so that any given level makes up 
100% of the objective immediately above it. This process continues until the 
objectives can be directly measured through performance indicators. Action plans are 
used to monitor the organisation progress from performance indicators to objectives. 
The system also links the people in the organisation to the performance measures and 
action plans they are responsible for. 
There have been two major aspects which motivated the Escendency company to seek 
out academic collaboration. It lacks the expertise to carry out needed research, and 
has limited financial resources which exclude commissioning academic work for 
addressing some of the problems it faces. As mentioned by the Escendency CEO, a 
common problem encountered when the system has been presented to potential clients 
is how to accurately convey a clear representation of the system. In order to support 
this intuitive understanding, the company has developed an animated representation 
which visualises metaphorically the conceptual model of the system. However, this 
work has been performed without any research into the fields of interaction design or 
metaphor visualisation. Therefore there is a need to refine the metaphor of the 
Escendency conceptual model so that it can be better understood by the current and 
potential clients. This requires the evaluation of the current metaphor together with 
the exploration of alternative metaphors. In addition, since the company intends to 
reach out new markets, the metaphor should be able to convey domain-independent 
representations.  
Academic 
The academic involved in this collaboration is a lecturer in Human-Computer 
Interaction (HCI) in Computing Department, University of Lancaster. As a lecturer, 
she has developed, taught and assessed several HCI courses ranging from first year 
undergraduate to Masters level.  
Students 
The teaching course that was selected as a framework for this knowledge transfer is 
the Advanced Interactive System Design (AISD) module for the students enrolled in 
the Master by Research which is a HCI oriented programme. The AISD module 
focuses on the development of research knowledge and skills in designing, 
prototyping and evaluating interactive systems. It involves a teaching component in 
the form of a one week intense block mode, and a coursework component which is 
designed to support a constructivist approach to learning [11][22]. For the 
coursework, the students receive a design brief and are required to work both in group 
and individually to design the required system. By the end of the module, students 
produce low fidelity prototypes. The assessment procedure involves two individual 
reports in which students reflect on their individual and groupwork respectively.  
Through exposing the students to a design brief based on a business problem, they 
become stakeholders in the academia-industry collaboration.  
 
The process of knowledge transfer 
This section describes the multi-stage process enabling the collaboration and 
ultimately the knowledge transfer. Within this process, the central role of the 
academic among the partnership stakeholders cannot be overemphasised. The 
academic can be seen as linking the company – who provides the problem, and the 
students – who explore the solutions, while carefully directing the problem definition 
that meets the constraints of each of the stakeholders. The academic is responsible in 
the first phase for successively translating the problem from the original business 
language into a research questions and ultimately in a course assignment. In the 
second phase, the academic has to translate the solutions provided by the students in 
their coursework into meaningful research findings and in the accessible language to 
be understood by the company representatives. In addition, the academic has to 
coordinate students work as well as their communication with the company partner. 
The following stages are presented from the perspective of the academic involved in 
the collaboration. 
1) Understanding the business vision, aims and objectives and in particular the 
specific problems that hinder the current system development.  
Intense communication took place between the academic and the company 
representatives. This consisted of presentations, demos, and question sessions that 
enabled the academic to understand the company goal. The system website as well as 
the online documentation represented additional resources that helped clarifying 
outstanding issues. During the communication process, different avenues for 
collaboration were explored and subsequently discarded because of the lack of 
company’s resources. From the specific problems that hindered the system 
development both partners were interested in selecting those which fall under the 
remit of the academic’s interests, while capitalising on both her research and teaching 
expertise. Such HCI type of problems included the assessment of the system’s overall 
usability and in particular interface usability, the behaviour and representation of 
various icons on the interface, the development of a library of interface icons, as well 
as visualisation of system metaphor, all with the purpose of supporting users to accept 
the system and the change that it promotes in the organisation.   
2) Narrowing down to a couple of such problems and selecting the one with greatest 
research potential.  
Among the previously identified business problems, the visualisation of system’s 
metaphor was selected to be addressed. This choice enabled the highest research 
component to be brought into the collaboration while being sufficiently open-ended. 
At the same time, the expected outcome of its solution would not only support the 
better understanding of the Escendency conceptual model by its current clients, but 
also the development of a better marketing tool to promote this conceptual model to 
new potential clients in different application domains. This process required several 
communication sessions where both the academic and the company representative 
became aware of each other’s perspectives and constraints. For this, a joint 
interpretative forum needed to be established. Two months of weekly meetings 
between the academic and a company representative took place in order to negotiate 
the objective of the alliance and share its understanding.   
3) Translating the identified problem from a business perspective into a scientific 
inquiry, e.g. as a research question. 
An in-depth preparation enabled by the previous stage contributes to the ease of 
translating the business problem into the language of scientific inquiry. This stage is 
considerably easier if the academic’s research interests successfully circumscribe the 
business problem. However, since business-driven problems can seldom be confined 
to one discipline or methodological approach, this stage requires the academic to 
cover also areas that are outside her expertise. Arguably challenging, this stage forces 
the academic to seek creatively research questions that transcend disciplinary 
boundaries [15]. This in turn can lead to an inquiry that involves meaningful, well 
motivated and original research, thus increasing the academic’s benefit of 
collaboration.  
4) Translating the research question in terms of learning objectives and teaching 
assignment. 
The problem to be addressed needs to support the course learning outcomes, be 
doable in the assignment time frame, and not at least assessable. Once the research 
question is identified and agreed upon it should be formulated to match the 
requirements encapsulated in the course assignment. In addition, the assignment 
difficulty should match students’ previous knowledge and skills. This also involves 
providing students with a road map of the essential steps that need to be performed for 
carrying out the research activity. Various research methods need to be selected and 
outlined. At this stage, specific questions regarding the study procedure and 
participants need to be clarified and mutually agreed by the stakeholders. Students’ 
access to real users would have allowed them to observe working practices and to 
interview employees about their conceptual model of the Escendency system. 
However, such access has not been ensured during the project duration so that design 
brief has been revised to include more accessible participants, i.e. university students. 
This led to unexpected delay in delivering the brief which in turn forced us to 
postpone the date of the assignment due.  
5) Introducing the course assignment to students and monitoring their progress.  
For this stage, the academic organised a meeting with all the stakeholders, where the 
students were given a presentation of the design brief. The aim of the brief was to 
investigate how the conceptual model of the Escendency system can be visualised and 
offered in the form of metaphors to a new user group, in a different application 
domain. This presentation was followed by one of the Escendency CEO who 
introduced the conceptual model of the system and highlighted the relevance of the 
visualisation metaphor. The students received additional reading material and were 
encouraged to ask questions. This stage involved also monitoring students’ progress 
on the given assignment.  
6) Assessing student work and preparing a report for the company. 
Despite the project challenges and the additional communication problems 
encountered during its life cycle, the quality of students work was high. Besides 
gaining a thorough understanding of the conceptual model of the Escendency system, 
the students developed and evaluated nine metaphors encapsulating this model. Their 
work also highlighted some of the weaknesses of Escendency current metaphor. 
These relate to its rigid structure which restricts performance definition to only one 
objective.  
 
Subjective evaluation of the proposed method 
The evaluation of the proposed knowledge transfer method involved a dialogue 
between the academic on the one hand, and the students and company representatives 
on the other hand. For this purpose we employed both interviews and questionnaires. 
The main problems highlighted by students relate to the project goal and constraints. 
As mentioned before, the course assignment needed to be revised because the 
company representatives have encountered difficulties in involving their clients in this 
project. The most accessible study participants are usually recruited from the student 
population. However, a field study involving student participants as opposed to 
Escendency users led to a shift of emphasis from organisational to individual goals. 
Although mentioned during the introduction of the design brief, this compromise has 
not been sufficiently emphasised. Once rediscovered by the students, it led to their 
initial disengagement with the project. Students’ lack of communication prevented the 
academic to address the issue in time. A clearer emphasis on the limitations of the 
design brief together with a clearer description of why the project does not involve 
real Escendency users would have allowed the students to better shape their 
expectations regarding the assignment.  
Another stumbling block encountered by the students related to the given conceptual 
model of the Escendency system which needed to be critiqued. Once the students 
have identified flaws within the Escendency conceptual model, these flaws were 
perceived as constraints to be refuted rather than challenges to creatively explore the 
design space in order to address them. This problem highlighted the need for 
emphasising within the learning outcomes of the assignment, not only knowledge and 
skills, but also the role of values such as awareness of the problem complexity, open-
mindedness rather than righteous attitude towards handling uncertainty as well as 
acceptance of limited control over the implementation of their research findings [10].  
The company saw this collaboration as a success, as highlighted in its feedback on the 
report prepared by the academic to summarise the project outcomes: “Excellent 
report. We now have a visualization capability which means that we can actually 
implement pretty pictures in the system. We are also currently building an e-learning 
tool which will also be used in marketing, so we have the capability of actually 
implementing these metaphors and using them productively, which makes this report 
even more valuable”. 
The greatest challenge for the company was attracting real clients to become 
stakeholders in this collaboration and host the field study. One suggestion for 
improving the quality of this partnership consists of involving the students earlier in 
the collaboration: “Maybe the process would have been more efficient if some of what 
was done later was done earlier - namely, involving the students directly in 
discussions. Early discussions were actually two steps away from the students, and I 
think the system worked pretty well. Maybe, however, as part of the taught part of the 
course, a general brainstorming of potential projects could help to clarify the state of 
industry as well as desired outcomes of the course for industry”. Indeed, enabling 
students’ access to the preparatory stage of the project, alongside with the academic 
and the company representatives would allow students to develop the proper sets of 
attitudes and values required by an industrial project as well as shaping their 
expectations for its outcomes. The second suggestion solicited earlier feedback from 
the student work so that it can be exploited before the deadline of this project and thus 
to overcome the limitation of the lengthy project duration.  
 
Discussion 
The above evaluation of the proposed method of knowledge transfer is further refined, 
through a reflection on the various aspects which shape the effectiveness of its impact 
on each stakeholder. For this, the impact has to be assessed on each of the involved 
stakeholders: company, academic, and students, in terms of benefits, costs and risks  
 




Tacit knowledge: process  
Skills: communication 
Knowledge and skills: 
leading and supervising 
research, designing 
better teaching process, 
networking and outreach 
activity, communication 
Academic papers 
Knowledge and skills: 





Costs Time for preparing and 
assisting the assignment 
Time for preparing and 
assisting the assignment 
If well delivered, no  
extra cost 
Risks Communication failure Involving real clients 
Communication failure Communication failure 
Loss of motivation 
Figure 1. Framework for evaluating the impact of the proposed method of knowledge 
transfer through business-driven student assignment 
 
The benefits of knowledge transfer process 
The company became an active participant in the research process rather than being 
merely a consumer. The transferred knowledge consists of both in factual data, i.e. the 
outcomes of the research process, and tacit knowledge, i.e. learning to work with 
academics, and knowledge about the research process itself. The solutions provided 
by the research carried out through student assignment can be used to improve the 
company’s profitability (economic theory) and increase its competence base in 
addressing similar future problems (learning theory). The latter involves experience 
for working with an academic on student assignments which helps shape future 
expectancies on similar collaborations. Six months after the report has been delivered, 
the company has successfully used some of the proposed metaphors in its marketing 
activities. Other potential benefits for the company include satisfaction for having 
contributed to learning in higher education, as well as the opportunity to identify 
potential employees among students. 
The benefits for the academic are analysed along three main dimensions which define 
academic work: research, teaching and networking. Research-wise, this collaboration 
enabled the academic to lead students’ research in an area of interest as well as to 
exercise control over the content being learned. HCI research topics such as 
visualisation and metaphors can be further exploited in academic papers. This 
knowledge transfer method also supports the teaching process through real world 
experience and transferable skills that it enables. Not at least developing links with 
industry can foster future collaborations. Thus, this partnership for knowledge transfer 
can be seen as part of the academic’s networking (social network theory) and outreach 
activity. One way to increase the academic benefit from such collaboration is to 
define university incentives which recognise the outreach activity as being an 
essential part of the promotion process.  
For students, the benefits of this form of knowledge transfer resides in learning by 
doing which offers the opportunity to apply their research knowledge and skills, and 
to develop transferable skills together with the ability to bridge the gap between 
theory and practice. Within this proposed method, the academic project is replaced by 
an industry project. The rationale and objectives are based on the company needs, but 
the work itself is research-led performed in an academic context. In this way, the 
proposed method brings authentic problems in the context of the academic teaching, 
ensuring students satisfaction of doing a real job rather than a pure academic exercise.  
 
The costs of knowledge transfer process 
Although the proposed method for knowledge transfer does not involve monetary 
cost, it still requires time investment from each stakeholder.  
The company representatives need to make time for introducing the system to the 
academic and students, for negotiating with the academic the problem to be addressed 
as well as the project requirements and objectives.  
The academic’s time is required at each stage of this process primarily for 
establishing and maintaining links with the company. Initially the time is required to 
understand the system, its problems and to identify the research topic. After that, the 
academic should be able to support and monitor students’ progress and not at least, 
should be able to make the research findings available to the company and liaise with 
its representatives on identifying proper ways for exploring these findings. The 
academic’s investment of time is clearly higher than for a normal student assignment, 
but we argue that the benefits outweigh the costs, i.e. fabricated design briefs will 
seldom lead to the same learning outcomes as the real ones.  
If well managed, the students cost involved in this industry-based project should not 
be higher than the time invested in a traditional academic project. The difference, 
which can lead to additional efforts, relates to the challenges associated with this 
assignment.  
 
The risks of knowledge transfer process 
The critical factors contributing to the success of this approach is communication 
needed to match the requirements of each stakeholder. The leading role in this 
approach belongs to the academic who needs to communicate both with the business 
and students. Relevant for this is the rapport between the academic and business 
people based on mutual trust, commitment, match between academic’s interests and 
expertise, and company’s goals, objectives or problems, as well as academic’s interest 
to network and reach out practitioner community. The successful links have in 
common flexibility, rapid response, timely delivery and management skills. This 
communication proved to be time consuming and sometimes inefficient. Ensuring 
direct communication between business and a student representative would reduce the 
time required for arranging meetings. 
Several lessons have been learned that can improve future such collaborations. 
Addressing the gap between different perspectives requires that the different 
stakeholders creatively solve the issues of research content, research process and 
dissemination [24]. From students’ perspective, this study showed that insufficient 
communication and lack of proactive attitude can seriously hinder their learning 
process. Therefore, there is a strong need for a better student preparation for this 
collaboration. They need to be informed not only about the project content but also 
about how it differs from a traditional academic project. In this way, their 
involvement in the project could be more responsible, proactive and with the right 
level of expectations. In addition, the students need to be involved earlier in the 
collaboration and made aware of the efforts made to reach a satisfactory solution able 
to accommodate the constraints of the industrial partner. This will ensure that the 
communication process will flow easier between each pair of stakeholders and rely 
less on the academic as an informational hub. Given the complexity of business 
environment, the preparation time for such an assignment is longer than usual. Thus, 
to ensure clients involvement, we recommend that preliminary discussion start a 
couple of months earlier.  
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